The increased incidence of high-frequency components (notching) in electrocardiographic (ECG) recordings previously has been related to coronary artery disease, primary myocardial disease, and biventricular enlargement.
QRS notching and slurring
Langner began his studies in 1952. This work ultimately led to a correlation between highfrequency notching and coronary artery disease.1-8 Burch's group9-1' and Selvester and co-workers12 appreciated the significance of bites and notches in the vectorcardiographic loop (VCG) and related these to overt myocardial infarction as well as to patchy scarring. In a well-controlled computer study, Pipberger and Carter13 attempted to establish the upper limit of normal for the numbers of high-frequency departures in the vectorcardiographic loop.
More recently Reynolds and colleagues14 related high-frequency components to primary myocardial disease. Still more recently, we pointed out with detailed postmortem correlation, the fact that patients with biventricular enlargement also have an extremely high 927 incidence of high-frequency components. In fact, patients with biventricular enlargement cannot be separated as a population group from patients with myocardial scarring on the basis of notch count. Furthermore, the groups of patients with either scarring or biventricular enlargement are clearly distinguishable from normal subjects (P<0.01) 15 With epicardial and plunge electrode recordings, Durrer and associates"' demonstrated alteration of conduction pathway around induced scars in the dog's ventricle. Langner17 showed that intramural lesions created in nine experimental animals were expressed in six of them by high-frequency notching of the QRS complex.
Our present study was undertaken to determine whether the particular orthogonal lead (XYZ) with maximal notching reliably pointed to the site of myocardial infarction. Especially were we concerned with whether the incidence of high-frequency components in specific leads indicated the presence and location of intramural myocardial scars otherwise not apparent. Finally Because of advanced conduction defects, 13 subjects were eliminated from the study. The groups were divided after autopsy into subjects with predominantly anterior infarction, predominantly postero-inferior infarction, biventricular enlargement, left ventricular enlargement, right ventricular enlargement, spotty myocardial infarction, and a group of autopsied subjects with normal hearts, "old normals." The 36 medical students comprised a nonautopsied group of 'young normals."
Comparisons of the relative frequency of notching in each lead within a given group of subjects were tested by Student's t-test while comparisons between groups were tested by Cochran's modification of the t-test.20
Results
In Abbreviations: BVE = biventricular enlargement; LVE = left ventricular enlargement; RVE = right ventricular enlargement.
anterior myocardial infarction group notching predominates in the X lead while in the postero-inferior group, predominance is in the Y lead. When more than one lead tied for the greatest number of notches, this is indicated. X and Y leads are heavily represented in biventricular enlargement, and in the group with spotty myocardial infarction there is almost an equal distribution through each of the leads. Notching, while less common, predominated in the Z lead in the combined group of normal subjects, though in the smaller subgroup of old normals it predominated in the X lead. It should be emphasized, however, that the autopsied normal subjects can be separated by notch count alone from those with biventricular enlargement, and from infarction subjects with a P value of less than 0.05, and the 36 "young normals" may be separated from the enlargement and infarction groups with a P value of less than 0.01. Thus, notch count remains very low even in the lead of predominance in both categories of normal subjects.15 Figure 1 illustrates the data distribution. It shows the number of notches per lead of each subject for the normal and the infarction Circulation, Volume XL, December 1969 groups. The normals tend to show peak distribution at the zero notch count with the count of 3 notches as the maximum for any lead. While there is overlap, the anterior group of infarctions are distributed about a relatively high mean notch count in lead X, while the subjects with postero-inferior infarctions show a high notch count in lead Y and peak at a relatively lower count in lead X. The spotty group is more equally distributed between leads X, Y, and Z. Table 2 shows the mean notch count for the leads X, Y, and Z (both individually and in combination) for each group. Note the low notch counts in the normal subjects and the groups with single ventricular enlargement. The infarction and biventricular enlargement groups all have high total counts. The predominance of notching in X in the anterior infarction group over the postero-inferior infarction group is significant with a P value of less than 0.05. The data distribution is illustrated for the normal and infarction subjects. Note that the normals cluster toward the zero end of the scale with 3 notches as the maximal number reached in any lead. The anterior group is distributed about a relatively high mean notch count in X while the postero-inferior group shows a higher count in Y. The spotty group is more equally distributed in X, Y, and Z, and has relatively high counts. Abbreviations same as in table 1. dial infarction were present in any set. The strict localization of high-frequency notching in the Y lead, however, pointed to a coalescent, old, intramural postero-inferior in- farct, 2.5 by 1 by 0.5 cm, found at postmortem examination. In figure 3 is an example of an extensive intramural anteroseptal and postero-inferior infarction in a second patient, 66 years old, again with extensive notching in orthogonal leads X and Y, but only a questionably wide Q in X.
In a third patient ( fig. 4) 
